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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium having a first and a second magnetic layers 
which have excellent surface properties even when fine magnetic powder is used and have a fine electromagnetic 
transducing characteristic in a high density recording region. 

SOLUTION: This magnetic recording medium is provided with a first magnetic layer 2 applied with a first magnetic 
paint consisting of metal magnetic powder mixed with a bonding agent and an organic solvent on a non-magnetic 
support 1 and a second magnetic layer 3 applied with a second magnetic paint consisting of metal magnetic powder 
mixed with a bonding agent and an organic solvent on the first magnetic layer 2. Both the first magnetic layer 2 and the 
second magnetic layer 3 have 100-130 kA/m coercive force and the first magnetic layer 2 and the second magnetic 
layer 3 have the metal magnetic powder having a ^0.25 urn major axis length and a ^).23 um major axis length 
respectively. 



CLAIMS 



[Claim(s)] 

[Claim 1]A magnetic recording medium comprising: 

The 1st magnetic layer that applies the 1st magnetic paint that mixes magnetic metal powdera binding materialand an 
organic solvent on a nonmagnetic substrate. 

It has the 2nd magnetic layer that applies the 2nd magnetic paint that mixes magnetic metal powdera binding 
materialand an organic solvent on a magnetic layer of the above IstMagnetic metal powder whose long axis length of 
the 2nd magnetic layer of the above both coercive force of the 1 st magnetic layer of the above and the 2nd magnetic 
layer of the above is 100 kA/m - 130 kA/mas for the 1st magnetic layer of the abovelong axis length has the magnetic 
metal powder which is 0.25 micrometers or moreand is 0.23 micrometer or less. 

[Claim 2]The magnetic recording medium according to claim 1 wherein thickness of the 2nd magnetic layer of the 
above is 0.7 micrometer - 1 .0 micrometer. 

[Claim 3]In a manufacturing method of a magnetic recording medium which forms the 1st magnetic layer and 2nd 
magnetic layer on a nonmagnetic substrate by applying the 1st magnetic paint and 2nd magnetic paint both by a damp 
or wet conditionThe 1st magnetic paint with which long axis length has the magnetic metal powder which is 0.25 
micrometers or more is appliedCoercive force forms the 1st magnetic layer that is 100 kA/m - 130 kA/mA 
manufacturing method of a magnetic recording medium applying the 2nd magnetic paint with which long axis length 
has the magnetic metal powder which is 0.23 micrometer or lessand forming the 2nd magnetic layer whose coercive 
force is 100 kA/m - 130 kA/m on a magnetic layer of the above 1st. 

[Claim 4]A manufacturing method of the magnetic recording medium according to claim 3wherein the 1st magnetic 
paint of the above and/or the 2nd magnetic paint of the above are the viscosity of 3.00 Pa-sec - 5.00 Pa-sec. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a magnetic recording medium of the coating mold which has a two- 
layer magnetic layerand a manufacturing method for the same. 
[0002] 



[Description of the Prior ArtJThe magnetic tape used for the digital audio cassette etc. applies the magnetic paint which 
performed kneadingdistributionand adjustment for needlelike magnetic powdera binding materialand various additive 
agents with the organic solvent on a nonmagnetic substrateand has the magnetic layer which dried and was made. 
Nowsuch a magnetic recording medium of what is called a coating mold is in use from excelling in productivity and 
flexibility. 

[0003]In recent yearsthe further high-density-recording-ization is demanded in the field of the magnetic recording 
medium. The various devices for improving the characteristic in a high density area also in the magnetic recording 
medium of the above-mentioned coating mold that it should correspond to it are made. For examplesince high coercive 
force and a high residual magnetic flux density are obtained instead of iron oxide material as magnetic powder 
materialthe metal magnetic material which performs a surface treatment with iron or ironaluminum and nickelSietc. 
and its oxide is used. Especiallythe metal magnetic material which made Co the finishing agent is used as magnetic 
powder materialand according to this metal magnetic materialhigh coercive force and a high residual magnetic flux 
density are attained these days. 

[0004]Minuteness making of the particle shape of magnetic powder material is increasingly carried out for the purpose 
of improvement in the magnetic parametric performance in a high density recording area. For exampleas magnetic 
powder materiala thing of 0.5 micrometer or less is increasingly used for long axis length. 

[0005]By the wayreproduction of a signal is faithfully performed because the magnetic recording medium which has 

adopted the digital system fixes the recording frequency of a signal to several places. Howeverin order to make hard to 

be influenced influence of the abnormal-conditions noise which is the feature of a magnetic recording mediumit is 

dramatically difficult for the using frequency range to become wide range with 1 30 kHz - 4.7 MHz in the case of a 

digital audio tapeand to keep a frequency characteristic constant from low-pass to a high region. 

[0006]Thenit considers distributing the frequency of a high regionand low-pass frequency to the two-layer magnetic 

recording layer from which the characteristic differsrespectivelyand recording them on it. That isas magnetic recording 

mediasuch as a digital audio tapesome which have the 1st magnetic layer and 2nd magnetic layer are on a nonmagnetic 

substrate. 

[0007] 

[Problem(s) to be Solved by the Invention] Howeverit is dramatically difficult to apply these 1st magnetic layers and the 
2nd magnetic layer with sufficient surface nature on a nonmagnetic substrate in the magnetic recording medium which 
has the I st magnetic layer and 2nd magnetic layer. For this reasonwhen manufacturing this magnetic recording 
mediumthere is a method of using a die coater. 

[0008]The die coater has the 1 st slit for extruding the paint for the I st magnetic layerand the 2nd slit for extruding the 
paint for the 2nd magnetic layer. From these 1st slits and the 2nd slitthe paint extrudedrespectively is simultaneously 
applied on the nonmagnetic substrate. By thison a nonmagnetic substratethe 1st magnetic layer and 2nd magnetic layer 
will be formed. 

[0009]Howeverwhen applying the 1st magnetic layer and 2nd magnetic layer using a die coaterunevenness of the shape 
of a fine stripe may be formed on the surface of a coat. In this casein a magnetic recording mediumthere is a problem 
that a magnetic parametric performance is not excellent. 

[001 0] When applying the 1 st magnetic layer and 2nd magnetic layer at high speed using the die coater especially 
mentioned aboveit is difficult to apply the 1 st magnetic layer and 2nd magnetic layer so that it may have the 
outstanding surface nature. If the magnetic powder material used corresponding to high density recording is 
atomizedpaint viscosity will increase and a fast application will become still more difficult. Therebyin a magnetic 
recording medium when the magnetic powder material corresponding to high density recording was usedthere was a 
problem that it is difficult to form the 2nd magnetic layer so that it may become the outstanding surface natureand a 
magnetic parametric performance was not good. 

[001 1]ln this magnetic recording mediumrecord reproduction may be repeatedly performed to the 1st magnetic layer 
and 2nd magnetic layer. While eliminating the magnetization already written in certainly by the 1st magnetic layer and 
2nd magnetic layer at this timeit is preferred to have the outstanding overwrite characteristic [ say / writing in new 
magnetization certainly ]. Howeverin this magnetic recording mediumthe magnetization already written in cannot be 
eliminated certainly but it may remain as a noise component. Thusthere is a problem that an overwrite characteristic is 
bad and is not excellent in a magnetic parametric performance in a magnetic recording medium. 

[00l2]Thenan object of this invention is to provide the manufacturing method of the magnetic recording medium which 
can form a magnetic layer by the surface nature which was excellent for the purpose of providing the magnetic 
recording medium which is invented in order to solve a problem which was mentioned abovehas the outstanding 
surface natureand was excellent in the magnetic parametric performance. 
[0013] 

[Means for Solving the Problem]In order to attain the above-mentioned purposea magnetic recording medium 
concerning this inventionThe 1st magnetic layer that applies the 1st magnetic paint that mixes magnetic metal powdera 
binding materialand an organic solvent on a nonmagnetic substratelt has the 2nd magnetic layer that applies the 2nd 
magnetic paint that mixes magnetic metal powdera binding materialand an organic solvent on a magnetic layer of the 
above I stBoth coercive force of the 1 st magnetic layer of the above and the 2nd magnetic layer of the above is 100 
kA/m- 1 30kA/mthe 1 st magnetic layer of the above has the magnetic metal powder whose long axis length is 0.25 
micrometers or moreand the 2nd magnetic layer of the above has the magnetic metal powder whose long axis length is 



0.23 micrometer or less. 

[00 14] A magnetic recording medium concerning this invention constituted as mentioned aboveA good magnetic 
parametric performance is acquired by using magnetic metal powder of coercive force mentioned aboveHigh density 
recording is realized by having detailed magnetic metal powder in the 1st magnetic layer and 2nd magnetic layerand 
magnetic recording in a large frequency domain is realized by having the 1st magnetic layer and 2nd magnetic layer 
from which long axis length of magnetic metal powder differs. 

[0015]As for a magnetic recording medium concerning this inventionit is preferred that thickness of the 2nd magnetic 
layer is 0.7 micrometer - 1 .0 micrometer. 

[001 6]On the other handin order to attain the above-mentioned purposea manufacturing method of a magnetic 
recording medium concerning this invention In a manufacturing method of a magnetic recording medium which forms 
the 1st magnetic layer and 2nd magnetic layer on a nonmagnetic substrate by applying the 1 st magnetic paint and 2nd 
magnetic paint both by a damp or wet conditionThe 1st magnetic paint with which long axis length has the magnetic 
metal powder which is 0.25 micrometers or more is applied Coercive force forms the 1st magnetic layer that is 100 
kA/m - 130 kA/mlt is characterized by applying the 2nd magnetic paint with which long axis length has the magnetic 
metal powder which is 0.23 micrometer or lessand forming the 2nd magnetic layer whose coercive force is lOOkA [ m ] 
/- 1 30 kA/m on a magnetic layer of the above 1 st. 

[001 7]It realizes that a manufacturing method of a magnetic recording medium concerning this invention constituted as 
mentioned above is a high speedand carries out multistory spreading of the 1st magnetic paint and 2nd magnetic paint 
that have long axis length's magnetic metal powder mentioned above simultaneously. 

[001 8] As for the 1st magnetic paint of the aboveand/or the 2nd magnetic paint of the aboveit is preferred that it is the 
viscosity of 3.00 Pa-sec - 5.00 Pa-sec. The 1 st magnetic layer and 2nd magnetic layer with outstanding surface nature 
are applied and formed on a nonmagnetic substrate by the 1st magnetic paint and/or 2nd magnetic paint that have 
viscosity suitable for a fast application by a die coater by this being obtained. 
[0019] 

[Embodiment of the Invention]Hereafterthe concrete embodiment of a magnetic recording medium concerning this 
invention and a manufacturing method for the same is described in detail with reference to drawings. 
[0020]The 1st magnetic paint produced on the nonmagnetic substrate 1 by mixing needlelike magnetic metal powdera 
binding materialand an organic solvent as the magnetic recording medium concerning this invention is shown in 
drawing 1 It has the 1 st magnetic layer 2 and 2nd magnetic layer 3 from which the formed magnetic properties differ by 
applying simultaneously the 2nd magnetic paint produced by mixing needlelike magnetic metal powdera binding 
materialand an organic solvent. 

[002 1 ]In this magnetic recording mediumit is usable in each publicly known thing from the former as magnetic metal 
powder. Forexampleas magnetic metal powderFenickelFe-nickeletc. can be mentionedand elementssuch as 
aluminumSiTiCrMnCuZnMgand Pmay be added in order to improve the further various characteristics. 
[0022]Such both magnetic metal powder is chosen so that the coercive force of the 1st magnetic layer 2 and the 2nd 
magnetic layer 3 may serve as 100 kA/m - 1 30 kA/m. When the coercive force of the 1 st magnetic layer or the 2nd 
magnetic layer is less than 100 kA/ma high region reproducing output will decline. If the coercive force of the 1st 
magnetic layer or the 2nd magnetic layer exceeds 1 30 kA/man overwrite characteristic will get worse. 
[0023] As for the long axis length of the magnetic metal powder of the 1st magnetic layerit is preferred that it is 0.25 
micrometers or more and they are 0.25 micrometer - 0.5 micrometer. 

[0024] When the long axis length of the magnetic metal powder of the 1st magnetic layer is less than 0.25 
micrometersince the remanence ratio of the 1st magnetic layer falls remarkablythe reproducing output of the signal 
recorded on the 1st magnetic layer will deteriorate. 

[0025]The magnetic metal powder of the 2nd magnetic layer is 0.23 micrometer or less of long axis lengthand it is 
preferred that they are 0.1 1 micrometer - 0.23 micrometer. 

[0026] Since it becomes about [ of the maximum recording wavelength ] 1/3 when the long axis length of the magnetic 
metal powder of the 2nd magnetic layer is 0.23 micrometer or lessit becomes the thing excellent in the reproducing 
output of the 2nd magnetic layer. Since troublesuch as lack of a record signalhappens that the long axis length of the 
magnetic metal powder of the 2nd magnetic layer is size from 0.23 micrometer or the balance of a frequency 
characteristic collapsesthe good reproducing output of the signal recorded on the 2nd magnetic layer is no longer 
obtained. 

[0027]As a binding material used for the I st magnetic layer and 2nd magnetic layerVCM/PVC system resinsuch as 
polyurethane res in polyester resinand a VCM/PVC system copolymeretc. can be illustrated. 

[0028]One kind may be alone used for these binding materialsand may be used for them combining two or more kinds. 
For examplewhen using it combining two or more kinds of binding materialspolyurethane and/or polyesterand 
VCM/PVC system resin may be mixed and used, in this casethe weight ratio of polyurethane and/or polyesterand 
VCM/PVC system resin - 90:10-10:90 -- it is the range of 70:30-30:70 preferably. 

[0029] It may be made to use the following resin together as a binding material. The polyvinyl chloride acetate 
copolymer whose weight average molecular weight is 10000-200000 as resin used togetherA vinyl chloride vinyl idene 
chloride copolymera VCM/PVC acrylonitrile copolymerButadiene Acrylonitrilepolyamide resina polyvinyl butyral A 
cellulosica styrene (nitrocellulose etc.) butadiene copolymerphenol resinan epoxy resinurea resinmelamine 
resinphenoxy resinsilicone resinacrylic resinurea formamide resinvarious kinds of synthetic rubber system resinetc. are 



mentioned. 

[0030]Abrasive soapa dispersing agentlubricantetc. other than magnetic powder and a binding material may be added 
to the 1st magnetic layer and 2nd magnetic layer as an additive agent. 

[0031] As abrasive soapalpha-aluminaa fused aluminachrome oxidetitanium oxidealpha-iron oxidesilicon oxidesilicon 
nitridetungsten carbidecarbonization molybdenumboron carbidecorunduma zinc oxidecerium oxidemagnesium 
oxideboron nitrideetc. can be mentioned. As for the mean particle diameter of this abrasive soapit is preferably good 
that they are [ 0.05 micrometer - 0.6 micrometer / 0.05 micrometer - 0.5 micrometer ] 0.05 micrometer - 0.3 
micrometer still more preferably, the addition of this abrasive soap — three (as opposed to magnetic-metal-powder 100 
weight section) weight sections - 20 weight sections ~ desirable ~ five weight section - it is appropriate to consider it 
as five to 10 weight section still more preferably 15 weight section. 

[0032]A silane coupling agent etc. can be mentioned as a dispersing agent. It is appropriate for this dispersing agent to 
use to carbon black and/or graphite impalpable powder in 0.5 % of the weight - 5% of the weight of the range. 
[0033]They are used as lubricantfatty acidfatty acid esteretc. being independentor mixing. Fatty acid may be a 
monobasic acidor may be dibasic acidand it is preferred that the carbon number is 6-30and it is more preferably set to 
12-22. As for the ratio of fatty acid and fatty acid esterwhen using together fatty acid and fatty acid esterl 0:90-90: 10 
are preferred at a weight ratio. As lubricantpublicly known lubricant may be used together with fatty acid and fatty acid 
ester which were mentioned above. As lubricant used togethersilicone oilfluoridation carbonfatty acid amideolefin 
oxideetc. are mentioned. 

[0034]What is usually used with the magnetic recording medium as an organic solvent for paint-izingFor 
exampleacetonemethyl ethyl ketonemethyl isobutyl ketoneKetonesuch as cyclohexanone; 

MethanolethanolpropanolAlcoholssuch as butanol; Methyl acetateethyl acetatebutyl acetateEster speciessuch as ethyl 
lactate and ethylene Glico RUSENO acetate; Glycol wood etherEthersuch as glycol monoethyl etherdioxaneand a 
tetrahydrofuran; Ben SengAromatic hydrocarbonsuch as toluene and xylene; halogenated hydrocarbonsuch as 
methylene chlorideethylene chloridea carbon tetrachloridechlorofonnand dichlorobenzeneetc. can be mentioned. Even 
if it uses this solvent independently and two or more kinds are mixed and used for itit is not cared about. 
[0035]Polyethylene terephthalatepolyethylenenaphthalateetc. are mentioned as a nonmagnetic substrate. 
[0036]The 1st magnetic layer and 2nd magnetic layer [ an organic solvent and mixing ] the magnetic metal powderthe 
binding materialand the various additive agents which were mentioned above and adjust a magnetic paint 
dispersedlyrespectivelyand are formed by applying these magnetic paints on a nonmagnetic substrateand drying. 
[0037] As for both viscosity of the 1st magnetic paint and the 2nd magnetic paint produced as mentioned aboveit is 
preferred that they are 3.00 Pa-sec - 5.00 Pa-sec. **** to the nonmagnetic substrate or the 1st magnetic layer of a paint 
will worsen that the viscosity of the I st magnetic paint and the 2nd magnetic paint is less than 3.00 Pa-secif a fast 
application is carried outstripe-like unevenness will be formed in a paint film surfaceand surface nature will be spoiled. 
Since **** to the nonmagnetic substrate or the 1 st magnetic layer of a paint will improve too much even if the 1 st 
magnetic paint and 2nd magnetic paint are larger than 5.00 Pa-secif a fast application is carried outstripe-like 
unevenness will be formed in a paint film surfaceand surface nature will be spoiled. 

[0038]Multistory spreading of the 1st above-mentioned magnetic paint and 2nd magnetic paint is simultaneously 
carried out on the nonmagnetic substrate 1 . Using a die coateras shown in drawing 2 the 1 st magnetic layer and 2nd 
magnetic layer are formed in this. 

[0039] In this manufacturing methodfirst the nonmagnetic substrate 1 which it let out from the supply roll (not 
shown)for examplesending in the direction of arrow A by the extrusion coating machine 14 of an extrusion method. 
Multistory spreading of the 1st magnetic paint 12 and 2nd magnetic paint 1 3 that form the 1st magnetic layer 2 and 2nd 
magnetic layer 3 is carried out simultaneously. The liquid reservoir parts 15 and 16 are formed in the extrusion coating 
machine 14and the 1st magnetic paint 12 and 2nd magnetic paint 13 are simultaneously put on it by a wet-on-wet 
method. In the simultaneous humid coating method in such a wet-on-wet methodSince the 2nd magnetic paint 13 is 
applied while the 1st magnetic layer 2 has been a damp or wet conditionthe surface (namelyinterface with the 2nd 
magnetic layer 3) of the I st magnetic layer 2 becomes smoothand the surface nature of the 2nd magnetic layer 3 
becomes goodand the adhesive property of the 1st magnetic layer 2 and the 2nd magnetic layer 3 also improves. 
[0040] As a resultespecially the I st magnetic layer 2 and 2nd magnetic layer 3 become what filled the military 
requirement as a magnetic recording medium with which high power and a low noise are demanded for high density 
recordingand the film peeling of them is lostand their film strength improves. It is possible to also reduce a dropout and 
reliability also improves. 

[004l]Except when a clear boundary exists substantially between the 1st magnetic layer 2 and the 2nd magnetic layer 3 
which are formed by the coating method by a die coaterthe border area where the ingredient of both layers is 
intermingled with fixed thickness may exist in itbut. It is good in the lower layer except such a border area considering 
the 1st magnetic layer 2 and the upper layer as the 2nd magnetic layer 3. 

[0042] If the thickness of the 2nd magnetic layer 3 shall be 0.7 micrometer - 1 .0 micrometer and it applies by a die 
coaterthe coat excellent in surface nature with a good magnetic parametric performance will be applied at high speed. 
[0043]The back coat layer aiming at improvement in the performance traverse of a magnetic recording mediumthe 
prevention from electrificationthe prevention from transferetc. can also be provided in the magnetic layer and opposite 
hand of a nonmagnetic substrate. It is [ back coat layers / these ] usable in each publicly known thing from the former. 
[0044] 



[Example]Nextthe concrete example and comparative example which applied this invention are explained. 
[0045]Based on the following presentationthe various constituents of two kinds of magnetic paints A and B are 
measuredand it kneads by a kneader with methyl ethyl ketonetolueneand cyclohexanone as an organic solvent at the 
beginning of example 1. Nextit mixed by the sand milland the magnetic paint A and the magnetic paint B were adjusted 
so that the last formed element might be 37% and 32%respectively. 
[0046] 

presentation of the magnetic paint A Magnetic powder : The end of Fe powder . 100 weight sections Binding material : 
VCM/PVC system resin (MR-1 10 OS0 3 K content) 10 weight section Polyester polyurethane resin (molecular weight: 
20000) Ten weight sections Additive agent : Butyl stearate One weight section Solvent : Methyl ethyl 
ketonetolueneCyclohexane noncoercive force is [ 1 15 kA/m and long axis length ] 0.38 micrometer the end of Fe 
powder. 

[0047]To the magnetic paint A adjusted as mentioned aboveten weight sections of hardening agents (the trade name by 

a Japanese polyurethane company: coronate L) were added. 

[0048] 

presentation of the magnetic paint B Magnetic powder : The end of Fe powder . 100 weight-section VCM/PVC system 
resin Binding material : (MR-1 10.) OS0 3 K content 10 weight section Polyester-polyurethane-resin (molecular weight: 
20000) 10 weight section Additive agent : Alumina (mean particle diameter 0.3 micrometer) Four weight sections 
Carbon (mean particle diameter of 0. 15 micrometer) The amount part of duplexs Butyl stearate . One weight section 
Solvent : Methyl-ethyl-ketonetolueneand cyclohexane noncoercive force is [ 116 kA/m and long axis length ] 0.17 
micrometer the end of Fe powder. 

[0049]To the magnetic paint B adjusted as mentioned aboveten weight sections of hardening agents (the trade name by 
a Japanese polyurethane company: coronate L) were added. 

[0050] After adding a hardening agent to each of the magnetic paints A and Bon an 8-micrometer polyethylene 
terephthalate tllmthe magnetic paint A was applied so that the thickness after desiccation might be set to 1 .5 
micrometersand multistory spreading was simultaneously carried out by the die coater so that the thickness after 
desiccation might be set to 0.8 micrometer in the magnetic paint B on it. And after performing magnetic field 
orientation treatment to the magnetic coating film of non-drynessit rolled round by making it dry. 
[005 1 ]Thensuper calender processing was performed to the magnetic coating film on condition of for the temperature 
of 1 10 **linear pressure 320 kg/cmand speed 1 50m/and the 1 st magnetic layer and 2nd magnetic layer were formed in 
it. And sample tapes were produced by judging the tape original fabric in which these 1 st magnetic layers and the 2nd 
magnetic layer were formed to 1/8-inch width. 

[0052]in Example 2 - example 9 Example 2 - Example 9sample tapes were produced like Example 1 except having 
used the thing as showed the coercive force and long axis length of magnetic metal powder who used for the magnetic 
paint A and the magnetic paint B in Table 1 . 

[0053]ln Example lOexample 1 1 Example lOand Example 1 1 . A thing as showed the coercive force and long axis 
length of magnetic metal powder who used for the magnetic paint A and the magnetic paint B in Table 1 is usedThe 
thickness after desiccation of the magnetic paint B in Example 10 was 0.5 micrometerand sample tapes were produced 
like Example 1 except the thickness after desiccation of the magnetic paint B in Example 1 1 having been 1 . 1 
micrometers. 

[0054] According to the comparative example 1 and the comparative example 2 comparative example 1 coercive force 
of the magnetic metal powder used for the magnetic paint A was made into 98 kA/mand coercive force of the magnetic 
metal powder used for the magnetic paint A was made into 134 kA/m by the comparative example 2. The comparative 
example 1 and the comparative example 2 of the coercive force of the magnetic metal powder used for the magnetic 
paint B are 1 16 kA/m. The comparative example 1 and the comparative example 2 of the long axis length of the 
magnetic metal powder of the magnetic paint A and the magnetic metal powder of the magnetic paint B are 0.25 
micrometers or more and 0.23 micrometer or lessrespectively. Sample tapes were produced for conditions other than 
the above like Example 1 . 

[0055]The comparative example 3 and the comparative example 4 of the coercive force of the magnetic metal powder 
used for the comparative example 3 and the comparative example 4 magnetic paint A are 1 1 5 kA/m. According to the 
comparative example 3coercive force of the magnetic metal powder used for the magnetic paint B was made into 96 
kA/mand coercive force of the magnetic metal powder used for the magnetic paint B was made into 133 kA/m by the 
comparative example 4. The comparative example 3 and the comparative example 4 of the long axis length of the 
magnetic metal powder of the magnetic paint A and the magnetic metal powder of the magnetic paint B are 0.25 
micrometers or more and 0.23 micrometer or lessrespectively. Sample tapes were produced for conditions other than 
the above like Example 1 . 

[0056]The comparative example 5 and the comparative example 6 of the coercive force of the magnetic metal powder 
used for the comparative example 5 and comparative example 6 magnetic paint A and the magnetic paint B are 100 
kA/m - 130 kA/m. In the comparative example 5the long axis length of the magnetic metal powder of the magnetic 
paint A is 0.23 micrometer. In the comparative example 6the long axis length of the magnetic metal powder of the 
magnetic paint B is 0.25 micrometer. Sample tapes were produced for conditions other than the above like Example 1 . 
[0057] About the sample tapes produced as mentioned above by Example I - Example 1 1 and the comparative example 
1 - the comparative example 6the viscosity of a magnetic paintThe generation state of the stripe of the magnetic coating 



film applied by the die coaterthe surface degree of brilliancy after a calendar processand the created residual magnetic 
flux density Br of a tapelt measured about the remanence ratio Rsa high region (4.7 MHz) reproduction (RF) output (it 
is considered as 4.7 MHz and an RF output below.)a low-pass (1 30 kHz) reproduction (RF) output (it is considered as 
130 kHz and an RF output below.)and the over-writing (OW) characteristic. The result is shown in Table 1. The 
viscosity of the magnetic paint was measured using the Brookfield viscometer (made by Tokyo Keiki Co.Ltd.). 
[0058]The generation state of the stripe of a magnetic coating film was judged visually. Among frontwhen O does not 
have unevenness in the magnetic coating film surfacealthough ** can check unevennesswhen there are few the 
numbersx shows the case where many unevenness can check. The surface degree of brilliancy (gross) set the incidence 
angle of the beam of light as 45 degrees using the gloss meter (made by Nippon Denshoku Industries). The value of the 
surface degree of brilliancy was displayed as a relative value when the gloss of the standard version with the standard 
surface is made into 100% according to JISZ-8741 . The range with this preferred surface degree of brilliancy is not less 
than 300%. 

[0059]The residual magnetic flux density Br and the remanence ratio Rs were measured using the sample oscillatory 
type magnetometer (VSM: made by Toei Industry). This residual magnetic flux density Br and the desirable range of 
the remanence ratio Rs are 330 or more mT and not less than 83%respectively. 

[0060J4.7 MHz and an RF output levela 130 kHz-RF output leveland the over- writing (OW) characteristic were 
measured based on IEC 1 120-4. The ranges with preferred this 4.7 MHz and RF output level 1 30 kHz-RF output 
leveland overwrite characteristic are not less than +1 .0 dBnot less than +1.0 dBand **0.0~0.5dBrespectively. 
[0061] 
[Table 1] 



[0062]Table 1 shows that a stripe is not observed in the magnetic coating film surface at all but all the surface degrees 
of brilliancy after a calendar process serve as not less than 300% and a desirable value in Example 1 - Example 9. It 
turns out that the reference value which magnetic properties and a magnetic parametric performance also mentioned 
above is cleared. 

[0063]On the other handin the comparative example lit turns out that 130 kHz and an RF output are lower than 0.8 dB 
and + 1. OdBand a magnetic parametric performance is bad. In the comparative example 2a residual magnetic flux 
density is set to 329mT and 330 mT or lessthe remanence ratio has also become 82.9% and 83.0% or lessand it turns 
out that magnetic properties are bad. Furthermore OW characteristics are also over a range of 0. 1 dB and **0.0-- 
0.5dBand it turns out that a magnetic parametric performance is bad. In the comparative example 30W characteristics 
are over a range of 0.2 dB and **0.0--0.5dBand it turns out that a magnetic parametric performance is bad. In the 
comparative example 40 W characteristics are over a range of -0.6dB and **0. 0—0. 5d Band it turns out that a magnetic 
parametric performance is bad. The comparative example 5 is a thing when the long axis length of the magnetic paint A 
is 0.25 micrometer or less 0.23 micrometer. At this timethe viscosity of the magnetic paint A is higher than 5.19 Pa-sec 
and 5.00 Pa-sec. A surface degree of brilliancy is as lower as 277% than 300%many stripes are checked by the 
magnetic coating fllmand it turns out that surface nature is bad. In additiona residual magnetic flux density is set to 
323mT and 330 mT or lessthe remanence ratio has also become 82.8% and 83.0% or lessand it turns out that magnetic 
properties are bad. It turns out that the magnetic parametric performance of 4.7 MHz and an RF output level is [ in 
which +0.9 dB and a 1 30 kHz-RF output level are set to +0.8 dB below as for a reference valueand the over-writing 
(OW) characteristic is all with -0.7dB ] also bad. The comparative example 6 is a thing when the long axis length of the 
magnetic paint B is 0.23 micrometers or more 0.25 micrometer. At this timethe viscosity of the magnetic paint B is 
lower than 2.98 Pa-sec and 3.00 Pa-sec. A surface degree of brilliancy is lower than 293% and 300%some stripes are 
checked by the magnetic coating fllmand it turns out that surface nature is bad. 4.7 MHz and an RF output level are set 
to +0.8 dBthe overwrite characteristic has become -0.9dB and below a reference valueand it turns out that a magnetic 
parametric performance is also bad. 

[0064]The magnetic paint B with which the magnetic paint A with which long axis length has magnetic metal powder 
of 0.25 micrometers or moreand long axis length have 0.23 micrometer or less of magnetic metal powder from this is 
usedWhen forming the 1st magnetic layer and 2nd magnetic layer on a nonmagnetic substratethe coercive force of the 
magnetic metal powder of the magnetic paint A and the magnetic metal powder of the magnetic paint B is understood 
that it is optimal to use 100 kA/m - 130 kA/m. 

[0065]Example 10 is the same creation conditions as Example 1 except the thickness of the magnetic layer formed by 
the magnetic paint B being 0.5 micrometer. However4.7 MHz and an RF output level are lower than +0.8 dB and 
+ 1 .OdBand it turns out that a magnetic parametric performance is not so good. 

[0066]Example 1 1 is the same creation conditions as Example 1 except the thickness of the magnetic layer formed by 
the magnetic paint B being 1.1 micrometers. Howeverthe surface degree of brilliancy was lower than 295% and 
300%and the stripe was also checked by the magnetic coating film. 4.7 MHz and an RF output level are lower than 
+0.7 dB and +1 .OdBand it turns out that a magnetic parametric performance is not so good. 

[0067]By the thickness of the 2nd magnetic layer made by the magnetic paint B being 0.7 micrometer - 1 .0 micrometer 
from these Examples 1 Example lOand Example 1 1 shows that the further improvement in a magnetic parametric 
performance can be attained. 
[0068] 



[Effect of the InventionjSo that clearly also from the above explanation in the magnetic recording medium of this 
invention. While a magnetic layer is made into the two-layer structure which consists of the 1 st and 2nd magnetic 
layers When the 1st magnetic layer uses magnetic metal powder of 0.25 micrometers or more and the 2nd magnetic 
layer uses 0.23 micrometer or less of long axis length's magnetic metal powdersince it excelled in magnetic properties 
and the paint characteristic which can carry out a fast application is realizedhigh productivity is obtained By 
furthermore controlling coercive force and the thickness of desiccation of the 2nd magnetic layerit became possible to 
demonstrate a good magnetic parametric performance. 

[0069]ln the manufacturing method of the magnetic recording medium concerning this inventionmultistory spreading 
of the 1 st magnetic paint made into predetermined coercive force using the magnetic metal powder which is 
predetermined long axis lengthand the 2nd magnetic paint made into predetermined coercive force using the magnetic 
metal powder which is predetermined long axis length can be carried out simultaneously at high speed. 
Thereforeaccording to the manufacturing method of the magnetic recording medium concerning this inventiona 
magnetic layer can be tormed by the outstanding surface nature. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] lt is important section drawing of longitudinal section of the magnetic recording medium concerning this 
invention. 

[Drawing 2] lt is an important section sectional view of a die coater showing roughly the state of forming the 1st 
magnetic layer and 2nd magnetic layer. ° 
[Description of Notations] 

1 A nonmagnetic substrate and 2 The 1st magnetic layer and 3 The 2nd magnetic layer 
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